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PEACER for Transmutation & Energy

LWR Spent Fuel
International Transmutation & Energy Center
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System Design Parameters

i

Thermal Power [MWth] 1,560

Electric Power [MWe] 550

rmal Efficiency [%] 35 Fu ior
Pb-Bi

330
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Reactor Core Design
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Proliferation-Resistance
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Environment-Friendliness
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Analysis Domain

Multidimensiona



Problem Definition

Loss of Heat Sink

Secondary Flow
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Reactor tripped when
the secondary flow is
reduced to 80%.

The secondary pump tripped,
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Temperature Transient

Temperature Transient
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PEACER-300 Design

PEACER-550

I arrrel PonEs

1560 MWth (550 MWe) 850 MWth (300 MWe)

12] Assein el

14x14 (360 assemblies) 17x17 (252 assemblies)

e [ Natural Circulation ] Natural Circulation and
Reactor Vessel Aux Cooling System
St e]érator
[ Cylindrical Shape ] P Bucket Shape
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Schematic of Steam Generator

Scae 1190

Geometry Design Value
Pressure [MPa] 8
Number of Loops 3
Number of Tubes per Unit 9,853
Tube Length [m] 5
P/D, Tube Outer/Inner Diameter [mm] 1.2, 20/16
Mass Flow Rate [kg/s] 4 19,353
Feedwater Mass Flow Rate [kg/s] 146
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PEACER-300 Primary System




Thermal Limits of Guard Vessel
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Primary Membrane Stress Analysis
316SS Vessel

" D=6m

L=19m

Vessel Temperature Limit (C)

The ASME Code

The ASME Boiler and Pressure Vessel Code Service Level A&B, t=x
Section IlI, Division 1, Section NH (Class 1
Component in Elevated Temperature Service) 3 10 12 14

Vessel Thickness (cm)
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Air Cooling System Layout
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Water Pad System Layout
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Decay Heat Transient

Decay Heat (%)
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Reactor Vessel Outer Temperature
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Reactor Vessel Inner Temperature
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Subchiannel Analysis




Region of Interest (3x3)




MATRA Calculational Results (3x3)

Coolant channel exit temperature distribution
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\ / \ / Fuel rod maximum temperature distribution
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CFX Numerical Results (3x3)
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CFX Numerical Results (3x3)
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CFX Numerical Results (3x3)
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CFX Numerical Results (3x3)
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CFX Numerical Results (3x3)
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MATRA Calculational Results (17x17)

Coolant channel exit temperature distribution
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MATRA Calculation Results (17x17)

Fuel rod maximum temperature distribution

- Fuel center
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PEACER Primary System
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Pressure Loss in PEACER
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Natural Circulation Capacity of PEACER
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Scaling Analysis
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HELIOS Primary System P&l D
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HELIOS Design

Initial Conditions

b Number of Loops .

B

Flow Area of Core [m?]

% _J_iydraulic Diameter [m]




HELIOS Schematic Diagram
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Heat Transfer Mechanism
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Subchannel Analysis

General Friction Factor
-Core & SG: Square Lattice

Core: Square Lattice
Heated Upward Flow

SG: Triangular Lattice
Cooled Downward Flow
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From CAD to CFX

Importing

Heating Region

CAD Modeling
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Solver Boundary Condition

| r = e |
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Result - Velocity

Vector
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Result - Pressure

Pressure Gradient
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Result - Temperature

Temperature
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